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Myanmar (Burma) is one of the last countries in Asia for
which a reliable checklist of the Umbelliferae (Apiaceae)
is still lacking, and ongoing research is now addressing
this need. A summary is provided of the results of this
study to date, including a brief history of the botanical
exploration of Myanmar. A further 30 taxa have now
been added to the species of Umbelliferae known from
Myanmar, bringing the total to 72 species in 28 genera
(including several new species awaiting description).
The importance of Myanmar plants for the understand-
ing of patterns of variation in Asian members of com-
plex genera such as Heracleum, Ligusticum,
Peucedanum and Selinum is illustrated. Many areas of
Myanmar are still botanically under-explored, particular-
ly the remote mountainous regions in the north, and it is
estimated that the final total of native and naturalised
Umbelliferae will be at least 90 species in 40 genera. Our
research, predominantly based on extant herbarium
specimens, demonstrates the importance of specimens
collected in Myanmar that are now housed in UK
herbaria.
Myanmar (Burma) is a country with a wide range of ecolog-
ical habitats from high, snow-capped mountains in the north
(Hkakaborazi on the border with Tibet is the highest moun-
tain at 5 881m) to tropical coastal areas in the south. The
botanical richness is acknowledged by the country’s inclu-
sion in the global biodiversity hotspot spanning the Sino-
Himalaya, with the northern and north eastern frontiers form-
ing part of the ‘hottest’ zone (Meyers et al. 2000, www.biodi-
versityhotspots.org). Clearly knowledge of the plants of
Myanmar will be crucial for understanding the patterns of
biodiversity in the Sino-Himalayan hotspot and across SE
Asia. However, unlike surrounding countries, there is no
comprehensive inventory of the plants found within
Myanmar. At the time of the Pretoria Apiales Symposium
held in January 2003, the most recent checklist was the 4th
edition of Lace’s List of Trees, Shrubs, Herbs and Principle
Climbers, etc. Recorded from Burma, with Vernacular
Names (Hundley 1987). This includes some 40 species
names for Umbelliferae (Apiaceae), but these are primarily
cultivated taxa or widely distributed plants of subtropical
habitats. Since the Apiales Symposium, a ‘5th Edition’ of this
List has been published (Kress et al. 2003) with major revi-
sions and additions, particularly in Monocot families.
Nomenclatural problems and errors were corrected for the
Umbelliferae account, but only a few new taxa were added.
Hence the coverage of the family in recent floristic works of
Asia is essentially unchanged from that illustrated at the
1999 Apiales Symposium (Watson 2001), and Myanmar
remains one of the last pieces in the Asian puzzle. Ongoing
research at Edinburgh is addressing this need, and a com-
prehensive checklist of the Umbelliferae of Myanmar will be
published shortly. The present paper summarises the results
to date and presents a novel synthesis of the botanical
exploration of Myanmar.
Botanical Exploration of Myanmar
Previous authors (e.g. Biswas 1943, Nath 1960, U Thein
Lwin 1996) have discussed the botanical exploration of
Myanmar to some extent, but a full account is still needed.
As part of our research we have compiled a chronological
history of collectors and floristic publications. This will be
presented in detail in a later paper and the following is a
summary of the main events with particular emphasis on
herbaceous plants and Umbelliferae. We recognise four dis-
tinct phases to the botanical exploration of Myanmar, linked
to the commercial and scientific needs of the time and delim-
ited by the appearance of major publications.
The Pioneer Phase (1795 to 1851)
Francis Hamilton (later Buchanan-Hamilton) was the first to
collect botanical specimens in Myanmar in 1795. He was a
medical officer and keen naturalist, and when assigned to
the British embassy to the Court of Ava he collected plants
from the banks of the Irrawaddy River between Thayetmyo
and Ava. Hamilton was the first of a series of UK
Government (and British East India Company) officials who
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pioneered botanical exploration during their postings to
Myanmar. Indeed, Myanmar was the proving ground of sev-
eral famous Himalayan botanical explorers, with Hamilton,
Nathanial Wallich (1824) and William Griffith (1833) all
establishing their botanical credentials in this exotic and
challenging country. The Pioneer Phase was driven by the
desire of the British to understand the botanical richness of
what was to them a new land, and was restricted to ‘Lower
Burma’ (Myanmar to the south of Mandalay) as these were
the lands open to the British following the first Anglo-
Burmese war in 1824. Specimens collected by these early
explorers were primarily sent for naming to the major
herbaria in the UK (BM, K; herbarium abbreviations follow
Holmgren et al. 1990), with duplicates often sent to Calcutta
(CAL) and Dehra Dun (DD). The Pioneer Phase ends in
1851 with the publication of Francis Mason’s Flora
Burmanica, the first exclusive account of the plants of
Myanmar. Mason included only 10 species of Umbelliferae,
almost all common cultivated culinary plants such as car-
away (Carum carvi L.), celery (Apium graveolens L.), cumin
(Cuminum cyminum L.), dill (Anethum graveolens L.), pars-
ley (Petroselinum crispum (Mill.) A.W. Hill), and parsnip
(Pastinaca sativa L.). Mason’s Flora (1851) concentrated
mainly on arborescent species as the desire to exploit the
economic potential of the forests of Myanmar drove the thirst
for knowledge of their composition, the important timber
species and their distribution (especially teak).
The forestry phase (1851 to 1912)
Following the second Anglo–Burmese war in 1852, Lower
Burma was annexed by the British. The emphasis on woody
species took precedence for the next half century as botan-
ical research was largely undertaken by officers of the
Burma Forest Service (formed and run by the British
Government), and major publications during this period
focussed almost entirely on trees (e.g. Brandis 1862, 1906,
Kurz 1873, 1877, Gage 1904). As before, herbarium speci-
mens were generally sent to the UK (BM, E, K) or the major
Indian herbaria (CAL, DD). Herbaceous plants continued to
be neglected and rarely featured in these publications,
unless they were considered problem pests. However, a few
botanists continued to collect herbaceous plants, and these
materials contributed to Theobald’s 1883 revision of
Mason’s work (1860). Theobald, listing some 24 species,
doubled the number of Umbellifers known from Myanmar.
Other cultivated species were added along with some native
and naturalised plants. As botanical exploration was prima-
rily restricted to the subtropical and tropical regions of Lower
Burma, it is not surprising that a limited number of addition-
al Umbellifer species were added, and those that were
recorded are mostly widespread in the Asian subtropics.
Even so, Theobald’s publication stood as the main botanical
reference for non-woody plants of Myanmar for nearly 80
years. The Forestry Phase concluded with the publication of
Lace’s List (1912), the first extensive inventory of Burmese
plants. This publication included nearly 2 500 species of
trees, shrubs and climbers, but no herbs and thus no
Umbelliferae.
The northern territories phase (1912 to 1961)
Botanical exploration began to be extended beyond the con-
fines of Lower Burma and into the Shan States when Upper
Burma was annexed by the British in 1885 as a result of the
third (and final) Anglo–Burmese war. The first high altitude
‘Himalayan’ collections were made by Capt. E Pottinger in
1897 at about the same time as botanical explorers were
penetrating adjacent mountainous regions of NW Yunnan
and SE Sichuan, China (Musgrave et al. 1998). In the first
decades of the 20th Century, three British naturalists under-
took major expeditions into the northern territories. George
Forrest, famous for his numerous collections and introduc-
tions from Yunnan, also forayed across the mountain pass-
es into Myanmar, especially in the Gaoligong Shan mountain
chain. Francis Kingdon Ward is widely regarded as the fore-
most plant collector, geographer and travel writer on eastern
Asia. He travelled extensively in northern Myanmar on ten
occasions between 1914 and 1956, collecting many thou-
sands of herbarium specimens. It is his collections and pub-
lished accounts that have made by far the greatest contribu-
tion to our knowledge of plants of northern Myanmar.
Reginald Farrer made only one trip to Myanmar as he died
in the northern territories towards the end of a very produc-
tive expedition. Like Forrest and Kingdon Ward, Farrer made
detailed notes to accompany his specimens, so not only are
the plants themselves invaluable records, but the level of
additional information surpasses that previously available.
From a perspective of those studying Umbellifer or temper-
ate herbs, these collections are the most significant to date
as they begin to cover the cooler mountainous regions for
the first time. During this period The Burma Forest
Herbarium (RAF, currently sited in Forest Research Institute,
Yezin), Myanmar’s first herbarium, was founded (1925). As
before, herbarium specimens gathered by British collectors
were primarily deposited in UK herbaria (BM, E, K), but
duplicate materials are widespread and often found else-
where in international herbaria, including RAF. By the middle
of the 20th Century, Burmese botanists such as Dewan Nath
and U Thein Lwin began embarking on independent field-
work boosting collections primarily within the herbaria of
Myanmar. This phase ends with the publication of Hundley
and U Chit Ko Ko’s 1961 revision and 3rd edition of Lace’s
List. This landmark publication incorporated herbaceous
plants for the first time and thus represents the first compre-
hensive treatment of the entire higher plant flora of
Myanmar. Over 7 000 species were listed, including 30
species of Umbelliferae. However, as almost all the impor-
tant collections from the northern frontiers were unavailable
to them, a great many temperate species were missed.
Recent research (1961 to present)
Botanical exploration since 1961 has been much more spo-
radic. James Keenan undertook a notable joint collecting
expedition with Burmese botanists U Tan Aung and U Tha
Hla in 1961/2 (Keenan 1964, specimens deposited in RAF
and E). Political problems stifled major progress after this
date, but in the intervening years Hundley (1987) published
a 4th edition of Lace’s List, in which he expanded the cover-
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age and included some garden plants: 37 species of
Umbelliferae are listed (including some species of dubious
identification). In 1996 John Kress and colleagues at the
Smithsonian Institution established a major collaborative
project with Daw Yin Yin Kyi of the Forest Research Institute
at Yezin and staff of the Forest Department of Myanmar.
They have been working together to enhance in-country tax-
onomic capacity, produce a modern checklist and undertake
research in the field. The checklist, the ‘5th edition’ of Lace’s
list (Kress et al. 2003), with substantial revisions and addi-
tions, was published soon after the Pretoria Apiales
Symposium. It includes over 11 800 species, 48 of which are
Umbelliferae.
Materials and Methods
Our work on the Umbelliferae checklist is primarily based on
herbarium specimens housed in the major UK herbaria (BM,
E, K). Additional materials are present in other countries
(especially India and Myanmar, see above), but accessing
these was beyond the scope of the current project.
Literature on the plants of Myanmar and surrounding areas
(e.g. Shan and Sheh 1979, 1985, 1992, Wu 1984, Hedge
and Lamond 1992, Mukherjee and Constance 1993, Pu
1993, Watson 1999; and the draft account of Umbelliferae
for the Flora of China) was used to help resolve taxonomic
problems. Over 350 specimens of Umbelliferae were used in
the study, and Figure 1 illustrates the distribution of those
that have point locality data. Early collections often have
scant label data and only recorded locality to a region.
Hence the spread of Umbelliferae specimens shown is an
underestimate of the total number of specimens consulted,
particularly for southern areas. However, their distribution
correlates well with topography and habitat. The greatest
concentration of specimens (and highest diversity of
species) is in northeast frontier, where the mountains and
high rainfall support rich temperate forests and alpine vege-
tation. The same pattern is seen in the nearby countries of
Bhutan, SW China and Thailand.
Preliminary Results
We currently recognise 72 species in 28 genera of
Umbelliferae to be native to or naturalised in Myanmar. A
detailed checklist will be published later, but a summary of
the results is given in Table 1. Some of the taxa indicated in
previous lists have not been included here as they are
Figure 1: Distribution of localities in Myanmar recorded on
Umbelliferae herbarium specimens
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Table 1: Summary of 72 species and 28 genera of native and nat-
uralised Umbelliferae now recorded from Myanmar
Genus Number of Species
Bupleurum L. 9
Hydrocotyle L. 7
Acronema Edgew. 6
Heracleum L. 6
Pimpinella L. 5
Sinocarum H. Wolff ex R.H. Shan & F.T. Pu 4
Oenanthe L. 3
Pleurospermum Hoffm. 3
Pternopetalum Franch. 3
Selinum L. 3
Trachyspermum Link 3
Apium L. 2
Ligusticum L. 2
+ 15 single-species genera (mainly widespread weeds and
escapes of cultivation)
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either planted exotics (e.g. Aciphylla squarrosa J.R. Forst.
& G. Forst.) or based on misidentifications (e.g.
Pleurospermum stylosum C.B. Clarke and Seseli diffusum
(Roxb. ex Sm.) Santapau & Wadhwa). Our research has
effectively doubled the number of species known. Through
the course of the study we have been able to resolve most
of the taxonomic problems, although the treatment of some
notoriously difficult genera (e.g. Bupleurum, Heracleum,
Hydrocotyle, Ligusticum, Selinum, Sinocarum) remains ten-
tative. In these cases additional collections of better mate-
rial (e.g. mature fruits) will be needed, and the Burmese
plants will have to be revised alongside other Sino-
Himalayan material. Because of limited access to, or knowl-
edge of, nomenclatural types based on historic material col-
lected from Myanmar (usually held in UK herbaria or CAL),
there are several instances where names have been mis-
applied in the literature or superfluous names described.
Hydrocotyle burmanica Kurz illustrates this well, as it is
often reported from western Yunnan (e.g. Sheh and Shan
1979: plate 5, reproduced in Figure 2a) and northern
Thailand (Hedge and Lamond 1992). However, the type
specimen of H. burmanica is Brandis 324 from the Dawna
Range in Kayin State, S Myanmar (Figure 2b). Comparison
with the illustration in the Chinese Flora (Figure 2a) shows
that the Brandis collection is much less diffuse, with much
smaller leaves, shorter peduncles (much shorter than the
petioles), and pedicels that are short in fruit (c. 2mm vs
6–8mm in material from China). Clearly these are different
species, and the name H. burmanica has thus been misap-
plied to non-Myanmar material. Other specimens of true H.
burmanica have been collected from areas near the type
locality, and at present we recognise this as an endemic to
Kayin State. Further research has revealed that the plant
illustrated in the Chinese flora is a good match for both H.
forrestii H. Wolff (Figure 2c), known from NW Yunnan and
H. hookeri (C.B. Clarke) Craib (Figure 2d), known from NE
India. We recognise these as a single taxon distributed
across northern Myanmar into NW Yunnan under the earli-
est name, H. hookeri.
Previous authors have referred to the complex patterns of
variation that blur generic boundaries in some Sino-
Himalayan Umbellifer genera (e.g. Hedge and Lamond
1992, Mukherjee and Constance 1993, Watson 1999). The
closely related Eurasian genera Angelica L., Heracleum L.,
and Peucedanum L. offer a good example of this. Hedge
and Lamond (1992) commented that for most parts of its
range, species of Heracleum have distinctly clavate vittae,
much shorter than the length of the mericarp and solitary in
the furrows, but this characteristic breaks down in many
species of south east Asia, where the boundaries between
both Angelica and Peucedanum become indistinct. In
Myanmar species of Heracleum can be found with short,
clavate vittae solitary in the furrow (e.g. H. nepalense D.
Don), whereas others have long narrow vittae solitary in the
furrow but extending the full length of the vittae (e.g. H. king-
doni H. Wolff), and some have long narrow vittae that are
sometimes paired in the furrows (e.g. H. barmanicum Kurz
and H. biternatum W.W. Sm.). In this example, Myanmar
appears to be an area of transition where characters that
reliably segregate genera in other regions are seen to be
problematic. Similar patterns of variation can be seen in
other taxonomically difficult genera (e.g. Sinocarum and
Acronema, Selinum and Ligusticum) and it is clear that a
better understanding of Umbellifers from Myanmar will be
vitally important in revising such Eurasian genera.
Unrecorded taxa
Table 2 compares the total number of Umbelliferae so far
recorded in Myanmar with those from surrounding areas.
Apart from northeast India (which itself is poorly known), sig-
nificantly more species have been recorded from the other
areas. From our experience in working in adjacent countries
it is clear that there are some notable omissions from the
current checklist (especially in the northern territories). This
is not surprising as, even though there are many collections
from the high elevation areas in northern Myanmar, many
large areas still remain botanically unexplored (e.g.
Angpawng Bum, northern Chudurazi, Hkakaborazi,
Hpunganrazi, the Chin Hills north of Natmataung (Mount
Victoria), and the headlands of the Hukaung Valley, Kumon
Range). Extrapolating from the Umbellifer diversity seen in
the surrounding countries we expect that further fieldwork
will add at least the following taxa to the checklist:
Unrecorded genera and species: Angelica (at least three
species), Anthriscus Pers. (e.g. A. nemorosa (M. Bieb.)
Spreng.), Chaerophyllum L. (e.g. C. villosum DC.),
Chamaesium H. Wolff (at least two species), Cnidium Cuss.
(e.g. C. monnieri (L.) Cuss.), Dickinsia Franch. (e.g. D.
hydrocotyloides Franch.), Haplosphaera Hand.-Mazz. (e.g.
H. phaea Hand.-Mazz.), Meeboldia H. Wolff (e.g. M. digitata
(Kljuykov) M.F. Watson), Osmorhiza Raf. (e.g. O. aristata
(Thunb. ex Murray) Rydb.), Tongoloa H. Wolff. (at least two
species), Trachydium Lindl. (at least three species) and
Vicatia DC. (e.g. V. coniifolia DC.)
Additional species predicted in genera already recorded
from Myanmar: Acronema (at least three species),
Pleurospermum (at least 3 species), Sanicula L. (at least
three species) and Sinocarum (at least three species).
These ‘missing taxa’ add at least a further 30 species and
12 genera to the recorded totals and bring the estimated
tally of native and naturalised Umbellifers for Myanmar to a
total of 102 species and 40 genera. These revised totals cor-
relate well with the numbers recorded in adjacent areas
(Table 2).
Table 2: Comparison of the number of Umbelliferae taxa known
from Myanmar with that of surrounding areas (bracketed figures for
Myanmar show the effect of adding ‘missing taxa’)
Region Genera Species
Eastern Nepal1 37 108
Bhutan and Sikkim2 41 94
NE India3 31 53
Myanmar 28 (40) 72 (102)
Western Yunnan4 49 248
Thailand5 15 23
Figures derived from 1 Press et al. (2000), 2 Watson (1999),
3 Mukherjee and Constance (1993), 4 Wu (1984) and 5 Hedge and
Lamond (1992)
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Figure 2: Example to illustrate the misapplication of a name. (a) The illustration of ‘Hydrocotyle burmanica’ in Flora Reipublicae Popularis
Sinicae (Sheh and Shan 1979: plate 5), now known to be H. hookeri, (b) Brandis 324 (K) isotype of Hydrocotyle burmanica, (c) Forrest 24834
(E) lectotype of Hydrocotyle forrestii, (d) Hooker and Thomson s.n. (K) lectotype of Hydrocotyle hookeri
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The present study has shown that examination of speci-
mens held in UK herbaria (BM, K and E) can make a signif-
icant contribution to the knowledge of the plants of
Myanmar, yet they remain a largely untapped resource. For
Umbelliferae alone, critical examination of these specimens
has effectively doubled the number of native and naturalised
Umbelliferae species known in Myanmar. This will undoubt-
edly be true for other predominantly temperate groups, and
probably so for many other herbaceous families.
Comparison with surrounding areas has revealed that at
least a further 30 species will probably be added to the
Umbellifer checklist following future fieldwork. Much of this
will need to be done in the temperate forests and alpine
areas in the northern territories, where difficult terrain, dense
vegetation, poor communication links and heavy rainfall for
most of the year make fieldwork slow and arduous. It is a
two-week walk from the road head in Sinlumdum through
leech-infested lowland forests up to the deciduous temper-
ate forests in Hkakaborahzi National Park! Unlocking the
treasures of the northern Myanmar flora will not be an easy
task, but the rewards will be high. Not only are many of these
plants critical to the revision of groups that span the Sino-
Himalaya, but understanding the flora will be vital to study-
ing and managing the biodiversity across the whole Sino-
Himalayan hotspot.
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